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Abstract of JP1 11 53561 

PROBLEM TO BE SOLVED: To decrease the 
possibility of the inflammable explosion or 



chemical change of fluid to be identified by 
reducing the heating of the fluid to be identified 
without lowering identification accuracy in fluid 
identification using a heat-sensing-type 
sensor. SOLUTION: A thin-film electrical 
heating element 2A is allowed to generate 
heat due to energization, a thin-film 
temperature sensing element 2B is heated by 
the heat generation, heat transfer from the 
thin-film electrical heating element 2A to the 
thin-film temperature sensing element 2B is 
thermally influenced by fluid to be identified, 
and the kind of the fluid to be identified is 
judged based on an electrical output 
corresponding to the electric resistance of the 
thin-film temperature sensing element 2B. A 
power supply 10 and a timer circuit 12 
periodically conduct the thin-film electrical 
heating element 2A, a representative value A 1 
in one cycle of a periodical electrical output A 
corresponding to the electric resistance of the 
thin-film temperature sensing element 2B is 
extracted by a representative value extraction 
circuit 14, and it is judged which kind of the 




fluid to be identified the representative value A 1 ij 
belongs to by comparing a threshold X with a 
threshold Y in a comparator 16. 
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[0042] Fig. 7 is an explanatory view showing a detection of 
kinds of fluid in the above described embodiments. 

[0043] Fig. 7(a) shows a state that senor unit 20 contacts 
air, FIG. 7(b) shows a state that sensor unit 20 contacts 
oil, and FIG. 7(c) shows a state that sensor unit 20 
contacts water. 

[0044] Fig. 8 shows an example of an output A obtained in 
^air-contacting state' shown in the Fig. 7(a), Fig. 9 shows 
an example of an output A obtained in x oil-contacting state' 
shown in the Fig. 7(b), and Fig. 10 shows an example of an 
output A obtained in ^water-contacting state' shown in the 
Fig. 7(c) . In the any states, the output A having a 
substantially saw-tooth shape which is periodically 
increases and decreases is obtained in accordance with an 
intermittent energization with respect to a thin-film 
electrical heating element 2A via a timer circuit 12. In 
each cycle of periodical increase and decrease of the output 
A, the output A changes between a minimum output value Min 
and maximum output value Max in accordance with ON/OFF of 
the energization to the thin-film electrical heating element 
2A. Since the change between a start of the intermittent 
energization to thin-film electrical heating element and a 
periodical change in several cycles is not stabilized, it is 
not considered. In the output A after that, the difference 
(Max - Min) between the minimum output value Min and the 



maximum output value Max in each cycles becomes almost 
constant and the difference is different by kinds of fluid 
contacting the sensor unit 20. 

[0045] As shown by comparison in Figs, 8 to 10, the 
difference (Max - Min) has the largest value in 'air- 
contacting state' shown in Fig. 7(a) (approximately 0.16V) 
and the smallest value in 'water-contacting state' shown in 
Fig. 7(c) (approximately 0.12V), and the intermediate value 
therebetween in 'oil-contacting state' shown in Fig. 7(b) 
(approximately 0.14V). 

[0046] Therefore, as a representative value extraction 
circuit 14 shown in Fig. 1, by using the circuit for 
calculating the differences (Max - Min) in each cycle, a 
representative output value A' in each cycle or 
appropriately-selected cycle is obtained. Then, the output 
A' is input to a comparator 16, 0.15 V as threshold value X 
is input to comparator 16, and 0.13V as threshold value Y is 
input to comparator 16, so that the magnitude relation of 
the representative output value A' and each of the threshold 
values X, Y is compared in comparator 16. In this case, the 
fluid to be identified is determined as air when the formula 
A' >X is satisfied, the fluid to be identified is determined 
as oil when the formula X>A' >Y is satisfied, and the fluid 
to be identified is determined as water when the formula 
A'<Y is satisfied, so that the determination output B 



showing each determination result can be output, 
[0047] Further, as shown by comparison in Figs. 8 to 10, the 
minimum output values Min and maximum output values Max in 
the corresponding cycle are different by kinds of fluid 
contacting the sensor unit 20. 

[0048] As shown by comparison in Figs. 8 to 10, each of the 
values Max and Min has the largest value in x air-contacting 
state' shown in Fig. 7(a), the smallest value in ^water- 
contacting state' shown in Fig. 7(c), and the intermediate 
value therebetween in x oil-contacting state' shown in Fig. 
7(b). For example, in Figs. 8 to 10, in the cycle having 
time around 10 seconds, Max is approximately 3.63V and Min 
is approximately 3.47V in ^air-contacting state' shown in 
Fig. 7(a), Max is approximately 3.59V and Min is 
approximately 3.45V in A oil-contacting state' shown in Fig. 
7(b), and Max is approximately 3.53V and Min is 
approximately 3.41V in ^water-contacting state' shown in Fig. 
7(c) . 

[0049] Therefore, as a representative value extraction 
circuit 14 shown in Fig. 1, by using the circuit for 
extracting Max in each cycle, a representative output value 
A' in each cycle or appropriately-selected cycle is obtained. 
Then, the output A' is input to a comparator 16, 3.61V as 
threshold value X is input to comparator 16, and 3.56V as 
threshold value Y is input to comparator 16, so that the 



magnitude relation of the representative output value A' and 
each of the threshold values X, Y is compared in comparator 
"16. In this case, the fluid to be identified is determined 
as air when the formula A' >X is satisfied, the fluid to be 
identified is determined as oil when the formula X>A' >Y is 
satisfied, and the fluid to be identified is determined as 
water when the formula A'<Y is satisfied, so that the 
determination output B showing each determination result can 
be output. In the same manner, as a representative value 
extraction circuit 14 shown in Fig. 1, by using the circuit 
for extracting Min in each cycle, a representative output 
value A' in each cycles or appropriately-selected cycle is 
obtained. Then, the output A' is input to comparator 16, 
3.4 6V as threshold value X is input to comparator 16, and 
3.43V as threshold value Y is input to comparator 16, so 
that the magnitude relation of the representative output 
- value A' and each of the threshold values X, Y 16 is 
compared in comparator. In this case, the fluid to be 
identified is determined as air when the formula A' >X is 
satisfied, the fluid to be identified is determined as oil 
when the formula X>A'>Y, and the fluid to be identified is 
determined as water when the formula A'<Y is satisfied, so 
that the determination output B showing each determination 
result can be output. In addition, as a representative value 
extraction circuit 14 shown in Fig. 1, by using the circuit 



for extracting (Max - Min) in each cycle, proper threshold 
values X and Y are set by using different differences (Max - 
Min) by fluid to be processed, so as to determine that which 
kind of the fluid to be identified belongs to among air, oil 
and water in the same manner. 
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«fflT"fii:*:#< (ftO. 1 6V) . 07 (c) fcij*3 
til r*j Jg*ljWC»t>^S< (ftO. 1 2V) . 0 
7(b) iz^tih rjjj t@tMIUB-r(4?l#^ffl (ft 
0. 14V) X'kh. 

[0 04 6]^oT, 01(^SnT^4ft*ffi*aiKi 
a0SS14i;LT, ^ ^rfc<0 I max-mi n | 
£*aj-$-4BK£fflV\ #^^/«84jiStf5ag^>f 
^^ttJ^TftSfiffi^A' tft, r^oai^]A• JrJtK 
SI 6tCA^L, MffiXttTO. 15V^ifc!R§|16 
(CA^JL. PfflYkLTO. 13V«rifc»8l6lcA* 

^sittj:'). ttKSietev^ftSMaj^A' t 
wax, Ycozti?t\t<v±>m{&£imL. a- >x 

«Wl^t:(4SgKiJa«c4*2»T*4i:fljeL. X>A' 

Ywifrzizizms&iifii&mxh 4 1 v m 1 . s«5ts 

« Sr^tflSiii^ B Sr ffl^j 1 4 i t *«T * 4 . 
[0047] 08~1 0«JtK*»feij*»4J:p 

AttiA«maxOA#$(4, -fe>-^-SP2 0*5«fi4LT 

[0048] 08-1 0COimfrt>frfr&£olC ma 
xSlXm i nO-e^-fWi. 07(a) (C^$*l4 r S 
*J ««««T'ftt,A#<^0, 07 (c) (C^$il4 
r *j «JSttJnrT*fc/hS<, 07 ( b ) t^$^4 
r»j jR»«8rC«M«<OlSI'tr*4. fflitf . 08-1 

otfcivt. sifisiio#oa«^^^;m4s 07 



(6) 



1-1 535 6 1 



(a) IZ^tih r3SSijlSj*K»-«imaxll»3. 
63VT'mi nt£&3. 47VT*& , 5\ 07 (b) IZtp 
ZtlZ r i4jg««.SWmaxli»3. 5 9Vtmi 
n{±^3. 4 5VT£> 1 ?. 07 ( c ) t^ilS 
S8*RJB"Wim a x!4*53 . 5 3 Vtm i n(i^3 . 4 
1VT&&. 

[0049] ^t, muzjfiZtix^&tfmmim 
ams§i4ttT. in ^^rt^max^ftajf *m 

fdHmj^A' d^aj^A- *jtK»i6t:A* 

U ^ttXtLT3. 6 1 VSrifc«Hl 6(cAAL. ■ 
ffiYfcLT3. 5 6V*H3R»16KA*'f*ii:fcJ: 

o, it«ssi6ttiv>Tfts«aj*A' tmmx, yv> 
ztL?tit <r*k>bvm am i , a- >xw»^cii« 

fiS«fr#£MT*6i:fl£L. X>A' >Y»«^C 
tta^jaffl^JfrC&SfcfiJSL. A' <YW|&tli 

msummx-i) 1 1 we l , *tna 

1 4 1 LT . 1M 7/1^ fc com i n £ 

;Hc*5i^T^ttaj*A' tn s ^om^A' atm 

1 6fcA#U ISffiXi LT3. 46V£Jt«f§l 6£ 
A2jL» SffflYi: LT 3 . 4 3 VfcJttKSl 6KA*"f 

ttX, YO-f-ii-fixhcJDA/hM^SrJtRU, A' >XO 
^KttWMWfliA^-CftikWJEU. X>A' > 

Yo^wadiMW^iifiTftitfljeL. a- <y 
Zm-fp mtaij b * a*-*-* <r t & . was . 0 

1 K3F3*lTV*4ft*HH*ffi*»0ttl 4 t IX*H ? 
frZtff) (max -mi n) 0»*fflV\ 8 

WffifliU 0 ( m a x - m i n ) tfUKZ Z t fcfMD 
U1M1X, Y£IS£LT. H«fcLTS*SI8[ 

T'SS. 

[0050] lAhoj: a iz. %.#mmim2<zts^ 

^ct0fi)E , S^2B^SiiifflA^«^ 
L , £ <&fiffi*Sfltf)^i* vih-S 2 0 tfgfcl LT 

wmm 2 tlx. t«o t o^figs lt v * 

<. *JRJ»^2A{=W4ISKai^C«l6LT«»I 

att Aojg^wti^co 1 o wr 

[00 5 1] -f-LTs ^ltt»JB-Ctt» M&Kft 2 A 

izm-zmnmxmz^x^z,cDX\ msmmz 
imztLmcoMizmmMii<7)t8r£i l zttKX'j>%<. 



[0 0 5 2] ±K08~1 0<7)£5%WLtmmtiiiflA 

tommz^xii. "ffrmfeix&KzttfX'Zi. 
znftmwimiffifocom. (mm) ci^Tt^ 

[ 0 0 5 3 ] ft. 08-1 0Ji»J&@ii3ft2 B^IEOjf; 

t> sac UTBM^ftsavsflcafflBjifarffi^* s - 1 a 

[0054] JJE-t >"f-gi52 0 Sr^fSOSS tESL 

x&<ztiz£*). mm%Mzi<zfr{Efz><7)tfgM, m 
w*n^iixx'i>zfrzmithzktfx'%z. hh 

m) co±.mtdtTmzmmim%MZ zfammtf 

[ 0 0 5 5 ] 0 1 1 tt*»5!fc: J &$Z#mmWZ 

vmuvm 2 nmmBt^tmmmx-h 0,01 

2ii*n®imW<7)t:#>v>?4 $ymxt>&. *HK 
[0056] AVPX^lHlK4 21Z. 0 1 2 ( a ) T'S 

BrJg^xarfc ( 0 . 5 s e c rt ) tDBBWWi 

x^|sigS4 y^-4 4*^OA^JtS^ 

#.012 ( c ) T'^$^5 i -5 fcg&WXfi^Srfls 
^•g.. 7U'yT7n-/7-4 6C0ai^{±. IK»2 

^-4 8<0y-hfctt^§tl, *»< LT«M^f*2A 
KttHl 2(c) T'^^^SaSAV^fl-f t i 

[0057] SKIL** 2 At lgJgffi«!S?SS?4 1 

mmi. m.&5 0 tm#5 2 fcon^tgrnt 1 1 

C. 7-'JvyEI»tflljRL. *Oft4ii£»iWI»5 4 
tcA^$ix§. KHttit®H54(oai^{iA/D3yyN' 
-^-5 6(c«J:0T^o//f> :: ^;i^^^, CPU 
58tA*S*l&. ^^Vr?-4 40ai^t., A 
/D 3 yA-?- 5 6 (c £ 0 7tn//fy?;l^$ 
it. CPU58tA73$tlS. 
[00 58] CPU5 8T'(i, 012 (b) X'tfkZtlZ 
ti*7V?-4 4 0)ftj}0)±e>±tf 0 ^^WI8 5 
4<Otti7Jfflfc01 2 (b) ■CwS<l**'7V^-4 4tf5 
aj7J<^i*>T* J 0 ^OHiWiSS 5 4 OffiTJiit OH 



(7) 
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nkftAffi:ftfimaxk<7>£<7);*;££ I max-ra i n 
I (0»ajC*tJELTU6. 012 ( d ) X'^tl 

mB^immizimMmix^h. zzx\ 012 

(c) iZ*Zti&W&Wxm^iL*>±m&kiLt> 
Ttf "5 %f&h*b'J? Iwl ( 0 . 5msec) OI$.6T'<D3l 

ft i>®*i*mmmizffi h 1 ztubx-hz . 

[0059) 11 2 (d) fcli, mtch 2«a<D«f£S"J 
^iSfflVi , V 2 tf®%mz5f:$tlX^&. CPU 5 8 

±fen 1 o^s^stik^ L^tt^aaj^j a • t 

fix, Yt^/hJtKttiWfiSLTV^,, 

[ 0 0 6 0 ] tmwmzh 3m$iMzttLxim 
wsis; t immzmm^tii x-hh 0 . *cr> 

%£(cJi, ±IB^l^«fe»Stlsi«(cLT. 2 
mmfebimt&Zblzl:*). cS^iJ^d^t^' 

[0061] ^IISUfrfUciH vc i> . ±Kfll 1 OHJUg 

[00 6 2] ft. 01 2 (b) T'^§ixi.*'7>'^-4 
4 <0itjaoAVF*< 0 tif&nmffliaais 5 4 <Otij75ffiO 

E*3ft£«mft*fcJttti/c. fttav^smai^fi 
nmswrnx'ti h t wt-r & l t t "tie?** . 

[ 0 0 6 3 ] 0 1 3(3#f£HJ!K i 

o^smrm 3 comtmm^-rmmm^mx'h 0 . 0 1 

fc^T. JJEHia^Hl lfcfclt4fcRI«e>«tBfcW 

[00 64] ^^y^-4 4^tti^(i;> 8K^ft*2A 

-4 8«y-KC(WftS*L, *»<UT»R«»*2Afc: 
{iHl 4 ( a) •CS3ft*;W*«*teJ4IB£fl<fiWI 

[006 5] Stt4MH5 4<?)ilttJtt> 014 (b) fc 

ii6Stb*{i3W?u-^-6 0tA*$ii, ££TiS 

'm&tn&MtftcZtih . n wnv-^- 6 0 <r>&ft 
HU ifc^Oifc«W^# V«*^^tc«i0 1 4 ( d ) O 
J: d tc=3r 0 . Jt»otttttt>hS v >Sfti?)^t:lil 1 4 
(d' ) coJdfcfrS. i#itoaj*Ux-y>«ajlaI» 
6 6fcA*S*U Kx. y y«iaj0»6 636»4.li. 014 



( d ) , ( d • ) <r)W.^n±h±.tfm&* : *-tm 1 4 

( e ) , ( e • ) izmtil <k d'Srffl^jW*^*. 
[0066] 014 ( a ) -C^S^Xr^ V^- 

4 4^ai*«i, xv : Jm&m6 8izAiiZii. kx., 

5^tefiEI»6 8*»4>tt. 014 ( a ) Off^cOi *>±# 
Oi*jSt*^Hl 4 ( c ) KiSSiU J: d&atfjsWlfc 
ili. ioaj*kHl4 (e) . (e' ) tSSWx 
•y i"'fc£i«6 6 cottS^J ktftr*7y?-7 0 t,ZAfi 2tl 
*. K^>7y^-7 0T'(i, av^^BS§4 2<30t±i^J 
7 o.y?kLT. 014 (c) (cwSJUatfJO 
l%£*>*>0 14(e), ( e ' ) fcjj*$*l4x y i/ftitij 
EliKfi*<0^4T<0Ria (BHESGSSO) T, , T 2 
*Vy?-10<r>\)tfM, CPU58KA 

[ 0 0 6 7 ] 0 1 Afrtiftfrh ±ol:. HfigmiSIT 

BMiL^saaajei-iik-c, cpussm^t 

+frfcSttffl9!l£fT3 ZttfX'Z h „ C P U 5 
mDHMOTj , T 2 SrTj kT, k^H^lifikJt 

a, ±k» i flsniRtmi ufcf^Mtij* a • t n 

fix, YkOAM:«fcim'*fJ5LTV^. 
[ 0 0 6 8 ] W. Jt«W>JKr4 3 o^8t«tt#f LTIiH 

*tfWi^*:Jt» CPU5 8KT, ±8E» 

lemmmtmrnizLx. m%&2mmmt}mt 

5 ; k izi o . Sft^S'JS-ff 5 i k * { T'# S . 
[0069] #5Q£^II{C£;^T t> . JJE« 1 &tf»2 

[ 0 0 7 0 ] 0 1 4T'^$ft&ISfi?'tiil$fgT 1 , 
T 2 $- s HfiLtcjEfC^fflHwtHBOaftrkt^ft 

mfeztiii&zixKmmmmsikimLx , fttjeu 

a»iWI^WWMS*T*4 k»&t4 d k t, »ri6 

x-hh. 

[0071] \2±<r>mmmx'\±, ^y^f-mo m 
WRWimmh<nzms\itz*)Lx^h, ztxizmi 

«*IWt4 ;o#K#gktT{i. «i 

tf. 01 5iZ7p$tiX^lXoiz, ?y?3CUzJR*)tt 
«tfc±T*Hl«^ H^h8 0t»LT-b>^--«2 
0 SriT^fiKWm&J: 3 fcKOWt. Hs^lMW 
2 0 (cfflg Lfe±T*-|<d<0S»»8 2 ^#KIEKigP8 4 

ssftS-e-iifCs i^-fey-t-gp2o^io^S'j? 



(8) 
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im%itzzttfx°$i. 

[0072] 

Loo . IMS £i£T£ € h Z t % L lzmStttiifr<D 

i\m*'j>%< tx. mms'\m<DB\'Xm^^m 

[ 0 0 7 3 ] Wc, *3H8«a™e6{BfcJ:fUf . ft 
[ 0 0 7 4 ] 4fc . *%#oatWK8t«r&&t^tfMttSV 

tun *»WKj:*afMM«ri£&v-t«aao»i 

[03 ] *«WtJ:*a*«M«l»Saio4syif-»<o 

[04 ] *fW£XimmmaaiaiM:y*-m 
mmmm^-tmmmmx'hi . 

[05 ] *»«fcJ:4afMOM«JSSl«)-b^--SW) 
[06 ] ^^tJ:4afMM««aiiaw*yi?--»0 
[07] *9K«(zJ:«etMU<Wa)^)RBflB-C%&. 

[08 ] *»wttj»t*aj* A0>-w&7f!mvb&. 

l®9]*m£mi&j}Acr)-M$5Fcf®X'$>&. 
[01 0] *!6BJ(ci ! (t| ( aj^AO-«^^t0T'J. 

[011] *IHBfcJ:*SS*^!ttrffia^^i<^l 

2 ogimt^igiNijftH'cftt . 



[0 1 3 ] #«D!fcJ: *s««»o*ffia^««aws 

[014] *«HHt J: zmmMmiffi&afctonf 
m>7mx*hh. 

nmx'hh. 
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